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(54) FUEL CELL SYSTEM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a technique 
that prevents excessive increase in hydrogen 
concentration in a case of a fuel cell, without 
increasing device size. 
SOLUTION: The fuel cell system has a 
communicating passage 250 for interconnecting the 
interior of the stack case 220 accommodating a stack 
210 to an air cleaner 502. When a compressor 504 is 
driven, the air cleaner 502 is evacuated, to cause gas 
in the stack case 220 to flow to the air cleaner 502 via 
the communicating passage 250. In case hydrogen 
leaks in the stack case 220, the hydrogen is led by 
the communicating passage 250 to the air cleaner 
502, where it is mixed into the air supplied to the fuel 
cell as oxidizing gas. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is the fuel cell system by which the pressure inside said receipt case is equipped with the 
free passage way which makes the differential -pressure room which produces differential pressure, 
and the interior and said differential-pressure room of said receipt case open for free passage during 
the fuel cell which has the cell proper with which it is the fuel cell system which receives supply of 
the fuel gas containing hydrogen, and the oxidation gas containing oxygen, and acquires 
electromotive force according to electrochemical reaction, and said electrochemical reaction 
advances, and a receipt case, and operation of said fuel cell system. 

[Claim 2] It is a fuel cell system according to claim 1, said differential pressure room is compared 
with said receipt case, and it is a fuel cell system with the low pressure of the interior. 
[Claim 3] It is a fuel cell system according to claim 2. Said differential pressure room The air 
incorporated from the outside in order to supply said fuel cell as said oxidation gas It is the air 
cleaner purified by passing the filter for removing the foreign matter contained in air. It is prepared 
in the passage of the air purified by said air cleaner, and has further the air suction section which 
generates the suction force which incorporates air from the exterior through said air cleaner. Said 
free passage way The fuel cell system which it is [ system ] the interior of said air cleaner, and 
makes the part through which the air purified with said filter passes, and said interior of a receipt 
case open for free passage. 

[Claim 4] Claim 1 thru/or the connection which is the fuel cell system of a publication 3 either, and 
said free passage way connects with said interior of a receipt case are a fuel cell system by which it 
is prepared in the top face of said receipt case, or its near. 

[Claim 5] It is a fuel cell system according to claim 1, said differential pressure room is compared 
with said receipt case, and it is a fuel cell system with the high pressure of the interior. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention receives supply of the fuel gas containing hydrogen, and the 
oxidation gas containing oxygen, and relates to a fuel cell system equipped with the fuel cell which 
acquires electromotive force according to electrochemical reaction. 
[0002] 

[Description of the Prior Art] In a fuel cell system, in order to generate electricity using the fuel gas 
containing hydrogen, it is required that leakage of hydrogen should be prevented. The body of a fuel 
cell constituted by the stack structure which carried out two or more laminatings of the single eel is 
protected by containing in the case where it usually has sufficient reinforcement and rigidity. By 
containing the body of a fuel cell in such a case, unexpected external force was added, the body of a 
fuel cell received damage, and it has prevented that hydrogen content gas begins to leak outside. 
[0003] Thus, if a fuel cell is continued or repeat actuation is carried out over a long period of time 
also when containing in a case and protecting the body of a fuel cell, possibility that the gas 
containing hydrogen will begin to leak from the body of a fuel cell can be considered. For example, 
in the body of a fuel cell, when holding stack structure by applying thrust in the direction of a 
laminating of a single eel and the temperature of the body of a fuel cell repeats rise and fall, the case 
where the gas of a minute amount begins to leak from the body of a fuel cell with the thermal 
expansion of a member and contraction can be considered. If a hydrogen content gas may begin to 
leak from the body of a fuel cell, even if the amount of hydrogen which began to leak even if is 
ultralow volume, the hydrogen which began to leak will be gradually accumulated into a case. In a 
fuel cell system, even if the hydrogen of a minute amount may begin to leak from the body of a fuel 
cell in a case, it is necessary to stop the hydrogen concentration within a case low enough. 
[0004] Thus, in order to suppress going up to extent whose hydrogen concentration within a case is 
not desirable, a blower is formed in a case and the technique of performing ventilation within a case 
is proposed (for example, JP,1 1-185781,A etc.). While such a configuration, then the hydrogen 
concentration which began to leak in the case are low enough, the hydrogen within a case can be 
discharged outside positively. 
[0005] 

[Problem(s) to be Solved by the Invention] However, with such a configuration, it is necessary to 
form the blower for ventilation in the interior of a case, and hard to avoid enlargement of a case, and 
a cost rise. When the tooth space for installing a fuel cell system has a limit like [ when mounting a 
fuel cell system and using as a power source for a drive of a car especially ], it may be hard to adopt 
the configuration accompanied by enlargement of equipment as mentioned above. 
[0006] This invention aims at offering the technique of preventing hydrogen concentration rising too 
much within a case, without being made in order to solve the conventional technical problem 
mentioned above, and being accompanied by enlargement of equipment. 
[0007] 

[The means for solving a technical problem, and its operation and effectiveness] In order to attain the 
above-mentioned purpose, this invention receives supply of the fuel gas containing hydrogen, and 
the oxidation gas containing oxygen. The fuel cell which has the cell proper with which it is the fuel 
cell system which acquires electromotive force according to electrochemical reaction, and said 
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electrochemical reaction advances, and a receipt case, Let it be a summary to have the free passage 
way which makes the differential pressure room which produces differential pressure, and the 
interior and said differential pressure room of said receipt case open for free passage with the 
pressure inside said receipt case during operation of said fuel cell system. 

[0008] When fuel gas begins to leak from the member contained in receipt cases, such as a member 
linked to a cell proper or this, in a receipt case according to such a fuel cell system, the gas which 
began to leak is discharged by the above-mentioned differential pressure out of the above-mentioned 
receipt case. Therefore, hydrogen concentration can be stopped low enough in a receipt case. Thus, 
since the easy configuration of preparing a free passage way, i.e., passage, realizes, the actuation 
which makes hydrogen discharge from the inside of a receipt case does not cause enlargement of 
equipment. Moreover, since it is not necessary to consume energy specially [ in order to make 
hydrogen discharge from the inside of a receipt case ], decline in energy efficiency is not caused. 
[0009] Here, it can consider as the stack which carried out the laminating for example, of the single 
eel to the cell proper. 

[0010] In the fuel cell system of this invention, said differential pressure room is good also as the 
pressure of the interior being low compared with said receipt case. 

[001 1] When fuel gas begins to leak in such a configuration, then a receipt case, the gas which began 
to leak is discharged by the above-mentioned differential pressure from the inside of a receipt case at 
the above-mentioned differential pressure room side. In addition, what is necessary is just to suppose 
that air flows in a receipt case from the clearance between the parts where two or more members of 
each other which constitute a receipt case are connected by for example, the above-mentioned 
differential pressure, in case you perform such actuation. Or it is good also as preparing the pore for 
making air flow in a receipt case from the exterior in a receipt case. 

[0012] In the fuel cell system of such this invention said differential pressure room The air 
incorporated from the outside in order to supply said fuel cell as said oxidation gas It is the air 
cleaner purified by passing the filter for removing the foreign matter contained in air. It is prepared 
in the passage of the air purified by said air cleaner, and has further the air suction section which 
generates the suction force which incorporates air from the exterior through said air cleaner. Said 
free passage way It is the interior of said air cleaner, and is good also as making the part through 
which the air purified with said filter passes, and said interior of a receipt case open for free passage. 
[0013] As for the part through which the air which is the interior of an air cleaner and was purified 
with the above-mentioned filter passes, compared with the inside of a receipt case, a pressure 
becomes low with such a configuration, then the suction force which the air suction section 
generates. Therefore, the hydrogen which began to leak in the receipt case is discharged in the 
above-mentioned air cleaner by the part through which the air purified with the above-mentioned 
filter passes. In addition, a compressor, an air pump, etc. can be used as the air suction section. 
[0014] In the fuel cell system of such this invention, the connection which said free passage way 
connects with said interior of a receipt case is good also as being prepared in the top face of said 
receipt case, or its near. 

[0015] Hydrogen is light compared with other components which constitute air. Therefore, when 
hydrogen begins to leak in the above-mentioned receipt case, the hydrogen which began to leak 
gathers above [ within a receipt case ]. Therefore, said free passage way can discharge efficiently the 
hydrogen which began to leak in the receipt case by preparing the connection linked to said receipt 
case in the top face of a receipt case, or its near. 

[0016] In the fuel cell system of this invention, said differential pressure room is good also as the 
pressure of the interior being high compared with said receipt case. 

[0017] A gas flows in the above-mentioned receipt case from the above-mentioned differential 
pressure room by such a configuration, then the above-mentioned differential pressure. When fuel 
gas begins to leak in a receipt case, the gas which began to leak is extruded besides a receipt case by 
this. In addition, what is necessary is just to suppose that the gas which began to leak in the receipt 
case is discharged for example, by the above-mentioned differential pressure from the clearance 
between the parts where two or more members of each other which constitute a receipt case are 
connected, in case you perform such actuation. Or it is good also as preparing the pore for making 
gas discharge outside from the inside of a receipt case in a receipt case. 
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[0018] 

[Embodiment of the Invention] Next, the gestalt of operation of this invention is explained in order 
of the following based on an example. 

A. equipment whole configuration: — cure against hydrogen leakage: in the B. fuel cell 200 — C. 
modification [0019] A. The configuration of equipment : drawing 1 is the block diagram showing the 
fuel cell system for mount as one example of this invention. The fuel cell system 100 of this example 
is carried in cars, such as an automobile, and mainly equips the fuel cell 200 which generates power 
in response to supply of hydrogen gas, and its fuel cell 200 with the high-pressure hydrogen gas 
holder 300 which supplies hydrogen gas. 

[0020] Among these, the fuel cell 200 is generating a lifting and power for electrochemical reaction 
in an anode and a cathode according to a reaction formula as shown below in response to supply of 
the oxidation gas (for example, air) containing oxygen besides the hydrogen gas containing 
hydrogen. 

[0021] That is, if hydrogen gas is supplied to an anode and oxidation gas is supplied to a cathode, 
respectively, the reaction of a formula (1) will occur in an anode side, the reaction of a formula (2) 
will occur in a cathode side, respectively, and the reaction of a formula (3) will be performed as the 
whole fuel cell. 
[0022] 

H2 -> 2H++2e- - (1) 
2H++2e-+(l/2) 02 -> H20 - (2) 
H2+(l/2) 02 -> H20 (3) 

[0023] When using such a fuel cell 200 as a source of power of a car, a drive motor (not shown) is 
driven with the power generated from the fuel cell 200, the generating torque is transmitted to an 
axle (not shown) by the gear (not shown), and the driving force of a car is obtained. 
[0024] Moreover, in the stack case, a fuel cell 200 contains the fuel cell stack to which the 
laminating of two or more single eels was carried out, and is constituted, one single eel comes out 
with an electrolyte membrane (not shown), the anode and cathode which are the diffusion electrode 
(not shown) which puts it from both sides, and the separator (not shown) of two sheets which puts 
them from both sides further, and is constituted. Irregularity is formed in both sides of a separator 
and the gas passageway in a single eel is formed in them between the anodes and cathodes which 
were put. Among these, to the gas passageway in a single eel in which the hydrogen gas supplied to 
the gas passageway in a single eel formed between anodes as mentioned above is formed between 
cathodes, oxidation gas is flowing, respectively. In addition, the configuration of the fuel cell 200 
which contained the stack in the stack case is explained in more detail later. 
[0025] On the other hand, the high-pressure hydrogen gas holder 300 is storing high-pressure 
hydrogen gas in the interior, and the hydrogen gas which has the pressure of about 20 to 35 MPa is 
emitted by opening the shut bulb 302 attached in the origin. In addition, in the case of this example, 
four high-pressure hydrogen gas holders 300 are carried in the car. 

[0026] In addition, the fuel cell system 100 of this example is equipped with the water cycle passage 
601 for circulating the water contained in the cathode off-gas which is oxidation gas discharged after 
the hydrogen gas passageway for circulating hydrogen gas within a system, the oxidation gas 
passageway for circulating oxidation gas, and electrochemical reaction are presented, as shown in 
drawing 1 , and the power control unit 700 for controlling the whole system. 

[0027] Among these, the main stream passage 401 with the hydrogen gas passageway from emission 
opening of the high-pressure hydrogen gas holder 300 to [ in the passage ] the feed hopper of a fuel 
cell 200, The circulating flow way 403 which returns from the exhaust port of a fuel cell 200 to the 
main stream passage 401 through a pump 410, The outflow way 405 for discharging the impurity in 
the hydrogen gas through which it circulates, It has the relief passage 407,409 for discharging 
hydrogen gas at the time of the abnormalities in a pressure, the leak check passage 411 used in case 
hydrogen gas leakage is checked, and the feeder current way 413 from the hydrogen gas supply port 
428 to restoration opening of the high-pressure hydrogen gas holder 300. In this example, the high- 
pressure hydrogen gas holder 300 is used as a source of supply of hydrogen gas, and high-pressure 
hydrogen gas can be emitted. 

[0028] In the main stream passage 401, the shut bulb 302 and the emission manual bulb 304 are 
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arranged at emission opening of the high-pressure hydrogen gas holder 300, the reducing valve 418, 
the heat exchanger 420, and the reducing valve 422 are arranged, respectively in the middle of 
passage, and the shut bulb 202 is arranged at the feed hopper of a fuel cell 200. Moreover, the shut 
bulb 204 is arranged on the circulating flow way 403 at the exhaust port of a fuel cell 200, and the 
vapor-liquid-separation machine 406, the pump 410, and the check valve 419 are arranged, 
respectively in the middle of passage. Moreover, the check valve 306 and the restoration manual 
bulb 308 are arranged on the feeder current way 413 at restoration opening of the high-pressure 
hydrogen gas holder 300. Furthermore, with the relief passage 407, a relief valve 414 is the same, a 
relief valve 416 is arranged in the relief passage 409, and the leak check boat 426 is arranged for the 
shut bulb 412 and the hydrogen diluter 424 in the leak check passage 41 1 at the outflow way 405, 
respectively. 

[0029] On the other hand, the oxidation gas passageway is equipped with the oxidation gas supply 
passage 501 for supplying oxidation gas to a fuel cell 200, the cathode off-gas outflow way 503 
through which the cathode off-gas discharged from the fuel cell 200 passes, and the cathode off-gas 
installation passage 505 for leading the dehumidified cathode off-gas to the hydrogen diluter 424. 
[0030] In the oxidization gas supply passage 501, an air cleaner 502, a compressor 504, the 
humidification module 506, and ** are arranged. Moreover, a pressure regulating valve 508, the 
above-mentioned humidification module 506, the vapor- liquid-separation machine 510, the silencer 
512, and the off-gas exhaust port 514 are allotted to the cathode off-gas outflow way 503. 
[0031] Moreover, a pump 602,606, the humidification water tank 604, an injector 608, and ** are 
allotted to the water cycle passage 601. 

[0032] Furthermore, a power control unit 700 controls each bulb 202,204,302,412, a pump 
410,602,606, and a compressor 504, respectively while inputting the detection result obtained from 
the various sensors which are not illustrated. In addition, the control line etc. is omitted in order to 
make a drawing legible. Moreover, the pump 410, the compressor 504, the pump 602,606, etc. are 
omitted also about them, respectively, although driven by the motor. In addition, the emission 
manual bulb 304 and the restoration manual bulb 308 are opened and closed manually, respectively. 
[0033] Then, it explains first that oxidation gas flows. If a compressor 504 is driven by the power 
control unit 700, the air in atmospheric air is incorporated as oxidation gas, and it is purified by the 
air cleaner 502, and further, after being pressurized by the compressor 504, it will pass along the 
oxidation gas supply passage 501, and a fuel cell 200 will be supplied through the humidification 
module 506. 

[0034] The supplied oxidation gas is discharged as cathode off-gas, after being used for the 
electrochemical reaction mentioned above in the fuel cell 200. After the discharged cathode off-gas 
passes along the cathode off-gas outflow way 503 and minds a pressure regulating valve 508, it 
flows into the humidification module 506 again. 

[0035] By the cathode side in a fuel cell 200, as mentioned above, since water (H20) is generated 
according to a formula (2), the cathode off-gas discharged from a fuel cell 200 is very wet, and 
contains many moisture. The oxidation gas (air) which took in out of atmospheric air and was 
pressurized by the compressor 504 on the other hand is gas with low humidity. He is trying to give 
moisture from very wet cathode off-gas to dry oxidization gas in this example by passing one 
humidification module 506 for the oxidization gas supply passage 501 and the cathode off-gas 
outflow way 503, and performing steam exchange among both. Consequently, the oxidization gas 
which flows out of the humidification module 506 and is supplied to a fuel cell 200 becomes to some 
extent wet, and the cathode off-gas which flows out of the humidification module 506 and is 
discharged into the atmospheric air of the car exterior becomes to some extent dry. 
[0036] In this way, the cathode off-gas which became a certain extent dry cleaning in the 
humidification module 506 flows into the vapor-liquid-separation machine 510 next. With the vapor- 
liquid-separation vessel 510, when cathode off-gas passes through the interior, a part for a liquid is 
removed from cathode off-gas. Cathode off-gas becomes drier by this. Moreover, the removed 
moisture is collected as recycled water, is pumped up with a pump 602, and is stored in the 
humidification water tank 604. And this recycled water is sent out to an injector 608 with a pump 
606, and the atomizer of it is carried out by the injector 608, and it is mixed from an air cleaner 502 
to oxidation gas in the input of a compressor 504. By carrying out like this, the oxidation gas passing 
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through the oxidation gas supply passage 501 is made still wetter. 

[0037] After that, the cathode off-gas which became [ in / as mentioned above / the vapor-liquid- 
separation machine 510 ] still drier is muffled with a silencer 512, and is discharged in the 
atmospheric air of off-gas exhaust port 514 empty- vehicle both the exteriors. 

[0038] Next, it explains that hydrogen gas flows. The emission manual bulb 304 of the high-pressure 
hydrogen gas holder 300 is always open at the time, and has usually always closed the restoration 
manual bulb 308. Moreover, although the power control unit 700 is opening the shut bulb 302 of the 
high-pressure hydrogen gas holder 300, and the shut bulb 202,204 of a fuel cell 200 at the time of 
operation of a fUel cell system, they are closed at the time of a halt, respectively. In addition, the shut 
bulb 412 of the outflow way 405 is fundamentally closed by the power control unit 700 at the time of 
operation. In addition, the relief valve 414,416 is usually closed, is opened to the cases at the time of 
the abnormalities in a pressure etc., and it works so that a superfluous pressure may be missed. 
[0039] If a power control unit 700 opens the shut bulb 302 as mentioned above at the time of 
operation, hydrogen gas will be emitted from the high-pressure hydrogen gas holder 300, and the 
emitted hydrogen gas will be supplied to a fuel cell 200 through the main stream passage 401 . After 
the supplied hydrogen gas is used by the above-mentioned electrochemical reaction in a fuel cell 
200, the remainder is discharged as hydrogen off-gas. The discharged hydrogen off-gas is returned to 
the main stream passage 401 through the circulating flow way 403, and is again supplied to a fuel 
cell 200. At this time, when the pump 410 formed in the middle of the circulating flow way 403 
drives, the hydrogen off-gas passing through the circulating flow way 403 attaches vigor, and is sent 
out to the main stream passage 401. In this way, it circulates through hydrogen gas through the main 
stream passage 401 and the circulating flow way 403. In addition, all over the circulating flow way 
403, between the node with the main stream passage 401, and the pump 410, in order to make it the 
hydrogen off-gas which circulates not flow backwards, the check valve 419 is formed. 
[0040] Thus, since the flow rate of the appearance of the hydrogen gas supplied to a fuel cell 200 
increases and the rate of flow also becomes quick even if the same, the amount of hydrogen used 
with a fuel cell 200 by returning hydrogen off-gas to the main stream passage 401, and circulating 
hydrogen gas has made advantageous conditions from a viewpoint of supply of the hydrogen to a 
fUel cell 200. Consequently, the output voltage of a fuel cell 200 also goes up. 
[0041] Moreover, within a fuel cell 200, impurities, such as nitrogen contained in oxidation gas, 
penetrate an electrolyte membrane from a cathode side, and begin to leak to an anode side. By the 
fuel cell system 100 of this example, since the hydrogen gas supplied to an anode is circulated, the 
above-mentioned impurity is equalized by the whole hydrogen gas passageway. Therefore, it can 
stop causing trouble to the generation-of-electrical-energy actuation in a fuel cell 200 by the impurity 
which has begun to leak through an electrolyte membrane being accumulated. 
[0042] If it passes from the first for a long time since an impurity always begins to leak from a 
cathode side in a fuel cell 200 at an anode side even if it circulates through hydrogen gas and makes 
it equalize, the concentration of the impurity in the equalized hydrogen gas will go up gradually, it 
will take to it, and the concentration of hydrogen will fall. Therefore, the shut bulb 412 was formed 
in the outflow way 405 which branched from the circulating flow way 403, and some hydrogen gas 
containing the impurity which opens this shut bulb 412 periodically and circulates through it by the 
power control unit 700 is discharged. Some hydrogen gas which contained the impurity by opening 
the shut bulb 412 is discharged from a circuit, and hydrogen gas only with the part pure from the 
high-pressure hydrogen gas holder 300 is introduced. Thereby, the concentration of the impurity in 
hydrogen gas falls and the concentration of hydrogen goes up conversely. Consequently, a fuel cell 
200 can continue a generation of electrical energy, and can perform it appropriately. Although the 
time interval which opens the shut bulb 412 changes with a service condition or outputs, it is good 
for 5 seconds also as about 1 time, for example. 

[0043] In addition, even if it opens the shut bulb 412 during generation-of-electrical-energy actuation 
of a fuel cell 200, the output voltage of a fuel cell 200 only falls for a moment, and does not become 
big sag. As a released time of the shut bulb 412, 1 or less second is desirable, for example, 500msec 
extent is more desirable. 

[0044] The hydrogen gas discharged from the shut bulb 412 passes along the outflow way 405, and 
is supplied to the hydrogen diluter 424. It passes along the cathode off-gas installation passage 505 
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which branched from the cathode off-gas outflow way 503 in the hydrogen diluter 424, and cathode 
off-gas is also supplied to it. The hydrogen gas discharged from the shut bulb 412 is diluted with the 
hydrogen diluter 424 by mixing the hydrogen gas and cathode off-gas which were these-supplied. 
The diluted hydrogen gas is sent into the cathode off-gas outflow way 503, and is further mixed with 
the cathode off-gas which flows the cathode off-gas outflow way 503. And the mixed gas is 
exhausted in the atmospheric air besides a car from the off-gas exhaust port 514. 
[0045] In addition, the drive is controlled by the power control unit 700, and the pump 410 is 
changing the amount of supply of the rate of flow of the hydrogen off-gas which flows the 
circulating flow way 403, i.e., the hydrogen gas as a fuel, according to the consumption of the power 
which the fuel cell 200 generated. 

[0046] Moreover, near the outlet of the high-pressure hydrogen gas holder 300, 2 reducing valves of 
the reducing valve 418 for primary reduced pressure and the reducing valve 422 for secondary 
reduced pressure are prepared. These reducing valves are decompressing the high-pressure hydrogen 
gas in the high-pressure hydrogen gas holder 300 in two steps. Namely, it decompresses with the 
reducing valve 418 for primary reduced pressure from about 20 to 35 MPa to about 0.8 to 1 MPa, 
and, specifically, decompresses with the reducing valve 422 for secondary [ further ] reduced 
pressure from about 0.8 to 1 MPa to about 0.2 to 0.3 MPa. Consequently, high-pressure hydrogen 
gas is supplied to a fuel cell 200, and it is not said that a fixel cell 200 is damaged. 
[0047] In addition, high-pressure hydrogen gas is decompressed with the reducing valve 418 for 
primary reduced pressure from about 20 to 35 MPa to about 0.8 to 1 MPa. In order to accompany the 
hydrogen desorption from the high-pressure hydrogen gas holder 300 by expansion, emission 
temperature changes with a pressure and flow rates. In this example, the heat exchanger 420 has 
been arranged between the reducing valve 418 for primary reduced pressure, and the reducing valve 
422 for secondary reduced pressure, and the structure which carries out heat exchange to the 
hydrogen gas after reduced pressure is adopted as it. Although not illustrated in this heat exchanger 
420, the cooling water which circulated through the fuel cell 200 is supplied, and heat exchange is 
performed between the hydrogen gas which carried out the temperature change to that cooling water. 
By passing this heat exchanger 420, the temperature of hydrogen gas serves as an almost proper 
temperature requirement, and can be supplied to a fuel cell 200. Therefore, within a fuel cell 200, 
since sufficient reaction temperature is obtained, electrochemical reaction can progress and proper 
generation-of-electrical-energy actuation can be performed. 

[0048] Moreover, as mentioned above, a formula (2) is followed in the cathode side in a fuel cell 
200, and it is water (H20). It is generated and the generated water comes also into an anode side 
through an electrolyte membrane. Therefore, the hydrogen off-gas discharged from a fuel cell 200 
will be in the condition of having been humidified with the above-mentioned generation water which 
entered through the electrolyte membrane. He removes the moisture contained in hydrogen off-gas, 
and is trying to send hydrogen off-gas to a pump 410 as a condition dried more in this example by 
forming the vapor- liquid-separation machine 406 in the middle of the circulating flow way 403, and 
making hydrogen off-gas pass through the inside of the vapor-liquid-separation machine 406. Thus, 
in order to dehumidify hydrogen off-gas, stagnation of moisture does not arise within a hydrogen gas 
passageway, and generation-of-electrical-energy actuation is continued good. 
[0049] On the other hand, when the abnormalities of a reducing valve 418 and 422 breaking down 
arise, the pressure of the hydrogen gas supplied to a fuel cell 200 can become high unusually. In this 
example, while forming a relief valve 414 in the relief passage 407 which branched in the latter part 
of the reducing valve 418 in the main stream passage 401, the relief valve 416 is formed in the relief 
passage 409 which branched in the latter part of a reducing valve 422. Consequently, when the 
pressure of the hydrogen gas in the main stream passage 401 from a reducing valve 422 to [ when 
the pressure of the hydrogen gas in the main stream passage 401 from a reducing valve 418 to a 
reducing valve 422 is improved beyond a predetermined value / a relief valve 414 opens and ] a fuel 
cell 200 is improved beyond a predetermined value, it has prevented that a relief valve 416 opens, 
exhaust hydrogen gas in the atmospheric air besides a car, and the pressure of hydrogen gas becomes 
high more than it. 

[0050] In filling up the high-pressure hydrogen gas holder 300 with hydrogen gas, it opens manually 
the restoration manual bulb 308 in which the hydrogen gas supply pipe (not shown) is attached by 
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the bond and the high-pressure hydrogen gas holder 300 in the hydrogen gas supply port 428 
established in the side face of a car. The high-pressure hydrogen gas supplied from a hydrogen gas 
supply pipe is filled up into the high-pressure hydrogen gas holder 300 with carrying out like this 
through the feeder current way 413. In addition, the check valve 306 is formed in the origin of the 
high-pressure hydrogen gas holder 300, and the back flow accident at the time of gas charging is 
prevented. 

[0051] Drawing 2 is the sectional view having shown typically the longitudinal section of a car in 
which the fuel cell system of drawing 1 was carried. The fuel cell system 100 of this example is 
arranged over the car 10 whole, as shown in drawing 2 . Among these, a fuel cell 200, a power 
control unit 700, a compressor 504, etc. are arranged, the hydrogen gas passageway 401,403, a pump 
410, etc. are arranged at under floor section 10b, and the high-pressure hydrogen gas holder 300, the 
hydrogen gas supply port 428, etc. are mainly arranged at rear section 10c at front section 10a of a 
car 10. 

[0052] To front section 10a besides the fuel cell system shown in drawing 1 The drive motor 800 
which produces the driving force of a car 10 with the power generated by the fuel cell 200, The gear 
810 which tells the torque which the drive motor 800 generated to an axle, and the radiator 820 for 
making a drive motor 800 cool, The capacitor 830 for air-conditioners, the Maine radiator 840 for 
cooling a fuel cell 200, etc. are arranged. To under floor section 10b The subradiator 850 for cooling 
a fuel cell 200 etc. is arranged, and the rechargeable battery 860 for assisting a fuel cell 200 etc. is 
arranged at rear section 10c. 

[0053] B. The cure against hydrogen leakage in a fuel cell 200 : drawing 3 is an explanatory view 
which expresses the situation of the cross section of a fuel cell 200 typically. In the fuel cell 200, the 
stack 210 which carries out the laminating of the single eel and changes is contained in the stack case 
220. The stack case 220 consists of two members called the top-cover section 222 and the stowage 
224 which were formed with the ingredient equipped with sufficient reinforcement and rigidity. The 
stack 210 is being fixed by mounting 230 in the stowage 224. The duty which absorbs the impact 
which gets across to a stack 210 has also achieved mounting 230. Opening of the stowage 224 which 
contained the stack 210 inside is closed by the top-cover section 222. While airtightness is secured 
by the gasket 234 between the top-cover section 222 and a stowage 224, both are being fixed by the 
bolting implement 232. 

[0054] Moreover, the substrate 240 is attached in the internal surface of the top-cover section 222. 
The substrate 240 is equipped with a part of circuit for performing control in connection with the 
drive of a fuel cell 200. That is, while inputting various signals showing the operating state of a fuel 
cell 200, such as information in connection with the internal temperature of a fuel cell 200, a driving 
signal is outputted to each part of a fuel cell 200. The substrate 240 is connected with the power 
control unit 700, and the detecting signal in connection with the operating state of the fuel cell 200 
which the substrate 240 inputted is also told to a power control unit 700 through a substrate 240. 
Moreover, the driving signal outputted to the shut bulb 202 or the shut bulb 204 is told through a 
substrate 240 from a power control unit 700. 

[0055] Moreover, the hydrogen concentration sensor 242 is formed in the top-cover section 222. The 
hydrogen concentration sensor 242 detects the hydrogen concentration in the opening within the 
stack case 220 where the stack 210 was arranged. The detecting signal which the hydrogen 
concentration sensor 242 outputs is told to a power control unit 700 through a substrate 240. When 
the unexpected situation arises in a fuel cell 200 and hydrogen begins to leak to the opening within 
the above-mentioned stack case 220, this can be detected by this hydrogen concentration sensor 242. 
As described above, the substrate 240 is arranged inside the top-cover section 222, and the top-cover 
section 222 has heights partially, in order to attach a substrate 240. The hydrogen concentration 
sensor 242 is arranged in the part which serves as heights in this way. Since it is light compared with 
other gas components from which hydrogen constitutes air, the hydrogen which began to leak in the 
stack case 220 gathers in the upper part of the opening within the stack case 220, i.e., heights. 
Therefore, by forming the hydrogen concentration sensor 242 in the heights of the top-cover section 
222 which constitutes the upper part of the stack case 220, when there is hydrogen leakage, it 
becomes possible to detect this promptly. 

[0056] Furthermore, the free passage way 250 has connected with the top-cover section 222. The 
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free passage way 250 is passage which makes an air cleaner 502 open for free passage in the stack 
case 220. Drawing 4 is the explanatory view having shown typically signs that expanded near the 
fuel cell 200 in the configuration of the fuel cell system 100 shown in drawing 1 , and the free 
passage way 250 was formed. Moreover, drawing 5 is an explanatory view showing signs that the 
free passage way 250 is formed between the fuel cell 200 and the stir cleaner 502. The free passage 
way 250 is open for free passage with the above-mentioned opening within the stack case 220 in the 
above-mentioned heights which the top-cover section 222 has. 

[0057] An air cleaner 250 is equipment which removes a foreign matter from the air incorporated 
from the outside by having a filter for air cleaning and passing this filter. The air cleaner 250 is 
equipped with clean side 502a which flows after the air which flowed into DASUTI side 502b into 
which the air incorporated from the outside flows, and this DASUTI side 502b passes the above- 
mentioned filter and is purified, as shown in drawing 5 . The free passage way 250 is open for free 
passage in an air cleaner 250 in clean side 502a. 

[0058] After the air supplied to a fuel cell 200 as oxidation gas is incorporated from the outside and 
purified with an air cleaner 250 by the suction force produced by driving a compressor 504, it is led 
to a fuel cell 200 by the oxidation gas supply passage 501. Therefore, within clean side 502a of the 
air cleaner 250 formed in the upstream, the pressure is in the low condition from the compressor 504 
compared with the exterior. Extent of the negative pressure in clean side 502a is decided by 
magnitude of the resistance produced in case air passes the driving force in a compressor 504, and 
the filter with which an air cleaner 502 is equipped etc. 

[0059] The connection 226 (refer to drawing 4 ) between the top-cover section 222 which constitutes 
the stack case 220, and a stowage 224 is bound tight as mentioned already, and it is stuck to it by the 
ingredient 232 and thcgasket 234. However, if clean side 502a with a pressure low as mentioned 
above and the inside of the stack case 220 are made to open for free passage, a suction force will 
work from the inside of the stack case 220 to the clean side 502a side. From the connection 226 
between the top-cover section 222 and a stowage 224, the air of a minute amount flows in the stack 
case 220, and the gas within the stack case 220 is attracted from the inside of the stack case 220 by 
this at the clean side 502a side. In drawing 4 , the arrow head showed signs that air flows from a 
connection 226, and signs that a gas was attracted through the free passage way 250. The air 
incorporated and purified from the outside is mixed and the gas attracted by clean side 502a from the 
inside of the stack case 220 is supplied to the cathode side of a fuel cell 200 as a part of oxidation 
gas. 

[0060] According to the fuel cell system 100 of this example constituted as mentioned above, also 
when hydrogen begins to leak in the stack case 220, since the hydrogen which began to leak is 
attracted by clean side 502a of an air cleaner 502, it can prevent that hydrogen concentration rises 
too much within the stack case 220. Moreover, enlargement of equipment is not caused in order for 
the easy configuration of forming the free passage way 250 to realize actuation for removing the 
hydrogen which began to leak in the stack case 220 in this way out of the stack case 220. 
Furthermore, since the power of the compressor 504 formed in order to incorporate the air which is 
oxidation gas from the outside in order to remove the hydrogen within the stack case 220 is used, 
energy is not consumed specially. % 

[0061] Moreover, in the heights prepared in the top-cover section 222 as structure which upheaved 
up, since it has connected with the stack case 220, the free passage way 250 can discharge promptly 
the hydrogen for which it was beginning to leak in the stack case 220, and gathered up. Therefore, 
the hydrogen into the stack case 220 begins to leak, and also to a ******** case, while hydrogen 
concentration is very thin, hydrogen can be discharged (before leakage **** of hydrogen is detected 
by the hydrogen concentration sensor 242). Moreover, since hydrogen concentration discharges 
hydrogen in the heights which are easy to become high, even if partial in the stack case 220, it can 
prevent that the field where hydrogen concentration rises to extent which is not desirable is 
generated. Thus, as for the connection with the free passage way 250 in the stack case 220, it is 
desirable for hydrogen to prepare in an assembly or the cone upper part. 

[0062] Thus, in case a gas is sucked out of the inside of the stack case 220 through the free passage 
way 250, as mentioned already, the air of a minute amount flows in the stack case 220 from the 
connection of the top-cover section 222 and a stowage 224. Here, the part which the top-cover 
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section 222 and a stowage 224 connect is caudad located rather than the connection of the free 
passage way 250 and the top-cover section 222. Therefore, air can flow from the connection of the 
top-cover section 222 and a stowage 224, and the hydrogen for which it gathers above [ within the 
stack case 220 ] can be efficiently discharged by the flow of the gas within the stack case 220 where 
it is discharged from the connection of the free passage way 250 and the top-cover section 222. 
[0063] In addition, as mentioned already, the air incorporated from the outside is mixed and the 
hydrogen discharged out of the stack case 220 is supplied to the cathode side of a fuel cell 200 as a 
part of oxidation gas. Here, the hydrogen which begins to leak in the stack case 220 is usually 
ultralow volume, and since this is further mixed with air, the hydrogen concentration in oxidation 
gas becomes very low. Therefore, there is no possibility of causing un-arranging to electrochemical 
reaction, by forming the free passage way 250. 

[0064] Moreover, when the leakage of hydrogen is in the stack case 220 according to an unexpected 
situation so that the rate pumped out by the free passage way 250 becomes inadequate, hydrogen 
concentration begins a rise within the stack case 220. In such a case, it becomes possible to detect 
this by the hydrogen concentration sensor 242. 

[0065] C. modification: ~ the range which this invention is not restricted to an above-mentioned 
example or an above-mentioned operation gestalt, and does not deviate from that summary in 
addition — setting — various voice — it is possible to set like and to carry out, for example, the 
following deformation is also possible. 

[0066] CI. modification 1: Although considered as the condition that clean side 502a of an air 
cleaner 502 and the inside of the stack case 220 were always opened for free passage by the free 
passage way 250 in the above-mentioned example, it is good also as preparing a closing motion 
valve in the free passage way 250, and controlling a switching condition. What is necessary is just to 
be able to discharge hydrogen from the inside of the stack case 220, before hydrogen concentration 
rises too much in the stack case 220 interior when hydrogen begins to leak in the stack case 220. 
[0067] C2. modification 2: Although [ the above-mentioned example ] the inflow of the air to the 
opening within the stack case 220 is performed from the connection of the top-cover section 222 and 
a stowage 224, it is good also as preparing the pore for introducing air in the stack case 220 in the 
stack case 220. Also in this case, it is desirable to prepare the above-mentioned pore caudad rather 
than the connection of the free passage way 250 and the top-cover section 222. 
[0068] C3. modification 3: In order to discharge the hydrogen which began to leak in the stack case 
220 in a fuel cell system again, it is good also as making components other than clean side 502a of 
an air cleaner 502, and the inside of the stack case 220 open for free passage. Compared with the 
inside of the stack case 220, it is a component with fully low internal pressure, and if there is no 
trouble even if the hydrogen of a minute amount is introduced into the interior, it can use similarly. 
Drawing 6 is an explanatory view showing the fuel cell structure of a system as a modification 
equipped with free passage way 250a for discharging the hydrogen which began to leak in the stack 
case 220. Free passage way 250a is a part of oxidation gas supply passage 501, and is passage which 
makes the passage which connects an air cleaner 502 and a compressor 504, and the inside of the 
stack case 220 open for free passage. In the oxidation gas supply passage 501, the upstream will be 
in the condition that a pressure is low from a compressor 504 by driving a compressor 504 compared 
with the inside of the stack case 220. Therefore, as well as the above-mentioned example which 
formed the free passage way 250 when preparing free passage way 250a, a gas flows. That is, while 
air flows in the stack case 220 from the exterior through a connection 226, discharge of the hydrogen 
which began to leak in the stack case 220 is attained through free passage way 250a (refer to the 
arrow head in drawing 6 ). 

[0069] Or in a fuel cell system, compared with the inside of the stack case 220, it is a component 
with fully high internal pressure, and is good also as making that which is convenient even if the 
hydrogen of a minute amount is introduced into the interior, and the inside of the stack case 220 
open for free passage. Drawing 7 is an explanatory view showing the fuel cell structure of a system 
as a modification equipped with free passage way 250b for discharging the hydrogen which began to 
leak in the stack case 220. Free passage way 250b is a part of oxidization gas supply passage 501, 
and is passage which makes the passage which connects a compressor 504 and the humidification 
module 506, and the inside of the stack case 220 open for free passage. In the oxidation gas supply 
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passage 501, the downstream will be in the condition that a pressure is high from a compressor 504 
by driving a compressor 504 compared with the inside of the stack case 220. Therefore, in preparing 
free passage way 250b, with the above-mentioned example which formed the free passage way 250, 
a gas flows to hard flow. That is, while air flows in the stack case 220 through free passage way 
250b, discharge of the hydrogen which began to leak in the stack case 220 is attained through a 
connection 226 (refer to the arrow head in drawing 7 ). 

[0070] Moreover, drawing 8 is an explanatory view showing the fuel cell structure of a system as a 
modification equipped with free passage way 250c for discharging the hydrogen which began to leak 
in the stack case 220. Free passage way 250c is passage which makes the cathode off-gas outflow 
way 503 and the inside of the stack case 220 open for free passage. When a compressor 504 
pressurizes air and supplies a fuel cell 200, the cathode off-gas outflow way 503 through which the 
cathode off-gas discharged from a fuel cell 200 passes will be in the condition that a pressure is high, 
compared with the inside of the stack case 220. Therefore, in preparing free passage way 250c, a gas 
flows in the same direction as drawing 7 . That is, while air flows in the stack case 220 through free 
passage way 250c, discharge of the hydrogen which began to leak in the stack case 220 is attained 
through a connection 226 (refer to the arrow head in drawing 8 ). 

[0071] Like each part made to open for free passage in the stack case 220 in the above-mentioned 
modification, during operation of a fuel cell system, the pressure inside the stack case 220 (receipt 
case of a cell proper) is making the differential pressure room which produces differential pressure, 
and a receipt case open for free passage, and it becomes possible to suppress the rise of the hydrogen 
concentration in a receipt case. 

[0072] C4. modification 4: In the fuel cell system 100 of the above-mentioned example, as fuel gas 
supplied to a fuel cell 200, although the hydrogen gas with which the high-pressure hydrogen gas 
holder 300 was filled up was used, it can also consider as a different configuration. For example, it is 
good also as using the hydeogen-rich gas which reforms hydrocarbon system fuels, such as a 
gasoline, and natural gas or alcohol, and is obtained as fuel gas. Or it is good also as supplying the 
hydrogen extracted from the above-mentioned hydeogen-rich gas using the hydrogen decollator 
equipped with the hydrogen demarcation membrane etc. to a fuel cell 200 as fuel gas. By applying 
this invention to the fuel cell to which the fuel gas containing hydrogen is supplied, it can prevent 
that hydrogen concentration rises to extent which is not desirable within the case which contains the 
body section of a fuel cell. 

[0073] C5. modification 5: Although only piping (section near the connection with the fuel cell 200 
in the main stream passage 401 and the circulating flow way 403) linked to a stack 210 and a stack 
210 was contained in the stack case 220 in the above-mentioned example, it is good also as 
containing further other components in connection with supply of fuel gas. That the component in 
connection with the actuation which supplies fuel gas to a fuel cell 200 applies this invention in the 
system contained in a case with the body section of a fuel cell, then when hydrogen begins to leak 
from each part contained in the case, it can prevent that the hydrogen concentration within a case 
rises. 

[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing the fuel cell system for mount as one example of this 
invention. 

[Drawing 2] It is drawing having shown typically the longitudinal section of a car in which the fuel 
cell system 100 was carried. 

[Drawing 3] It is the explanatory view which expresses the situation of the cross section of a fuel cell 
200 typically. 

[Drawing 4] It is the explanatory view having shown typically signs that expanded near the fuel cell 
200 and the free passage way 250 was formed. 

[Drawing 5] It is an explanatory view showing signs that the free passage way 250 is formed 
between the fuel cell 200 and the air cleaner 502. 

[Drawing 6] It is an explanatory view showing a modification equipped with free passage way 250a. 
[Drawing 7] It is an explanatory view showing a modification equipped with free passage way 250b. 
[Drawing 8] It is an explanatory view showing a modification equipped with free passage way 250c. 
[Description of Notations] 
10 Car 

10a — Front section 

10b — Under floor section 

10c — Rear section 

100 — Fuel cell system 

200 -Fuel cell 

202,204,302,412 - Shut bulb 

210- Stack 

220 - Stack case 

222 » Top-cover section 

224 - Stowage 

226 — Connection 

230 — Mounting 

232 — Bolting implement 

234 - Gasket 

240 - Substrate 

242 — Hydrogen concentration sensor 
250 — Air cleaner 

250,250a, 250b, 250c — Free passage way 

300 ~ High-pressure hydrogen gas holder 

304 — Emission manual bulb 

306 » Check valve 

308 -- Restoration manual bulb 

401 — Main stream passage 

403 — Circulating flow way 

405 — Outflow way 

406 — Vapor-liquid-separation machine 
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407,409 - Relief passage 

410,602,606 - Pump 

41 1 — Leak check passage 

413 — Feeder current way 

414,416 -Relief valve 

418 — Reducing valve 

419 -- Check valve 

420 — Heat exchanger 

422 — Reducing valve 

424 — Hydrogen diluter 

426 — Leak check boat 

428 — Hydrogen gas supply port 

501 — Oxidation gas supply passage 

502 — Air cleaner 
502a — Clean side 
502b - DASUTI side 

503 — Cathode off-gas outflow way 

504 — Compressor 

505 — Cathode off-gas installation passage 

506 — Humidification module 
508 — Pressure regulating valve 

510 — Vapor-liquid-separation machine 

512 - Silencer 

5 14 — Off- gas exhaust port 

601 — Water cycle passage 

604 — Humidification water tank 

608 — Injector 

700 — Power control unit 

800 - Drive motor 

810- Gear 

820 - Radiator 

830 — Capacitor 

840 — Maine radiator 

850 - Subradiator 
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[Drawing 31 
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20 *L&, iR^<5r-^(cSft5wt t Ltt^> c 
[0 0 18] 

A. KC^miltt: 

B. 0 0{C*3ttSzlC5ll»^JfE : 

C. KJBfll 

[0019] A. glS<7}«/£ : H 1 jB6« 

^gtttl^^^t5»)|SH?fe2 00^ 
[0020] rcD5o. Wli2 0 0l^ 7Kfft&^A> 

[0021] ffl-^-ry— Ki£**3tf*a*, 

(1) <DE3&&. JJV— VMX\tt (2) OSJ£* SJ ttt 
fWBr9, I»tfti»tLttt, * (3) OKJS* 

[0 0 2 2] 



H2O 



(1) 
(2) 
(3) 
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KioTISffiHE—* (H^it-r) *:<D&$LV 

;u?&*?7 (m^it-r) iaot$i da^r-f) 
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[0024] ^fc. mnmm2o on. x*y*tr-x 

[0 0 2 5] — *\ i«5JE7ki$t;*f * * 3 0 Of*. J*]gtf 

3 5MP a <Dj£fi&ftTZ&m#XAmm£tl,Z>o ft 20 
fc\ *jlS50S<a»£\ SEE**;*** 3 0 Of*, it 

[0 0 2 6] -tote. ^HftW^JftlSfWJ&^^T 1 A 1 0 

o(L si i k^-tx o \z s is *t j±ftT-7km# *%$tm 

hn-;^s/ h 7 0 0£ril 
x^Tt^-So 30 
[0 0 2 7] 7k^^^^Sg(±. i^iETK^^^ 

*>->7 3 o 0^tttUn^&MM4«ttL2 o o^MpCI 
74 1 0£^LT:£iffiSc&84 0 1 lCM5MSfflcSS4 0 3 

#><DV V-7ffi&4 0 7, 4 0 9 **^f^»ttSr^ 
x5/^t5KI:ffli>5 y-^^3is/^S(ES«4 1 1 7jc 
M28 3 0 0 

Oft*qK^Stfc*&aE&4 1 3t. Sr«x."T^6 0 *H 40 

3 0 0£/8i^T:fc<9, SS/E^Tkai^^SriSttl-t-SCidS 

[0028] *mffi.2&4 o 1m ^stM^**^ 

3 o ocD#ttfinlwv'-r s/ h/vu^3 o 2#J:tfi&tth?-~ 

/</^4 1 8, ««f«»4 2 O^XrjmfE^/^4 2 2 
&*ti?tVBM£tiXisQ\ Wll2 0 0^«Pl: 
*>ts/ 0 2^gag^tbX^6 0 flUtHE 

84 0 3l:it MS* 2 0 0 Oftffi P ^ h so 



6 

72 o 4*siBBSixT*5t), Sfc&ii'H-, ScC*fc»fllS4 

0 6, ^^^4 i oat^a?jh#4 1 9#«i«xe«s 

^3 0 0<O55ap^iSih#3 0 6:fc<£tf5fc«^-~T 
0 5lC(iv-^ h/W4 1 2*3J:tf*Slf*3R884 2 4 

a*, y y-^sgs§4 o 7\znv y— ^^/w^4 i 4 a** 
hix y y-:7?5fc&§4 o 9^f±y y-^^/u^4 1 6 
a*, y — ^fxy>7SB4 1 1 

— h4 2 6j&K ttt^rtLKS^tbXi/^o 

[0 0 2 9] — &{b#*«Ea8tt* 2 0 011 

t5*y-Kt7^#ffljtB5 o 3 iii^y 

- K^-7^S:7K3R*3R»4 2 4\zm< fcZxDjjy- K 

[0030] »{b#*ft>i&i«& 5 o i la*. ^r? y - 

t50 2 h =^^1x5/^5 0 4 ^PM^v^— /^5 
06^ dS|gja$^Tl^o *y-K^#x# 
fflj8fc&5 0 3lwfi, iE#5 0 8 t, itu^OADM^^ 
-/U5 0 6 <Jr. S%7>S%5 1 0 JBB*5 12^, 
a-^tfxSHtiP 5 1 4^iB*^T^5o 
[00 3 1] £fc, 7Ktf^Sc&g6 0 1 lUftl. tf^76 0 
2, 6 0 6h MSzk*^^ 0 4£. -fy^x^^6 

os^ asga$*ircv>5o 

[0 0 3 2] /^-3yhn-/^s/h70 

#/^2 0 2, 204, 302, 41 
2^. 1 6 0 2, 6 0 6^ =J ix^lx -/"fr 

fcfetc. «mi||*tt4rKStLT^S. jKy^4 l 

0^ 3^1/^5 0 4^ ^y/6 0 2, 6 0 64 
^fi. ^ttl^tl. ^-fl^XoXmmZfrZfc. ^thh 

y 3 0 4^<tD ? 7t«^^^T/u^/^3 0 8(1. ^ti^Er* 

[0033] ^*L-m£i\ K^^>;o««tt^o^-ctt 

^t6 0 /<!7-3y h h 7 0 0 Hiot^ 

>-^u^ih5 o 4&mm-tz>t. **"f©3a**siMbXf 

^tUTBiDji*ix. ^7^U-t5 0 2liJ;oX»ft 
Sti, =»^b-5/-^5 0 4t^J:o-C*DJBESixfc 

0 6^LXW1?&2 0 0(C«^^^5o 
[0 0 3 4] m&ZtltimkXxl** 00ft 
(C*5^T. ±3fiUfc«*Yb*E«?^ttfflSttfc«. ^y 

7#xn % ^y-K^^f^#ttJ8£K5 0 3^iio, m 

/E#5 0 8^r^Lfc^. Wt>\ 0 

[oo 3 5] iWB£Lfc«fc5f-. Miil2 0 0^y 
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-KfiTCfi, S: (2) KtfcoTTk (HzO ) &±&£tl 
AtbT. ^y^I/yf 504ir«to 
^-^^X^tfciSffSSS 0 3£— -D<Dl)UM^ei?^— A- 5 0 6 

^^-/U5 0 6^fcStttaStt«SW«ffi2 0 0-{&£S$ 

y- K=i-7^f^ii*>5Sa K9-f Ui^So 

[0 0 3 6] C 5 LT, 0 

«5^K»5 1 OtcStA^ttSo *«^l«»5 1 

#y- h'^tfxfabmftfrtm&ztiZa c^xirjzo 

X^y-K^^fi, J:'0 K^f Bfc* 20 

S*ufc*^#ileIiR*i: LTEUKStt. tK^^6 0 2 lc J: 
oX»^.±tf btbX, toMfc* 6 0 4izW^hti 

31^^ 6 0 8{31i£9 ffl^tu. 3 >^ 1^5/1^5 0 4^SKA 

pt% -r yv^^* 6 o 8(cj: vm»AZ ZtiX. =^T? 

[0 0 3 7] £A±OJ:5i-LT. ««»K»5 1 0^*5 
^TSfcl-K^ttiftofc^y- K^"7^tt, 30 

m^ms 1 2r*^ : i : $ttT. a-^tf^wns 1 4 

[0 0 3 8] TKsR^^OjftttJrotNTKWi-So 
mJE7kmJf*#>i? 3 0 OOjfttfj-^ a7M^3 0 

^ 300(^^7^^3 0 2 ^ i(Stta2 0 0(D 
^t^h^2 0 2, 2 0 4fi. ^tl^tl. — 3 

<£>ftL SftU»E&4 0 5 flairs' \>s</u?4 1 21*. '<!7 
-3yhD-/^yh70 0i:J:or, aHEBfl-tt. 
m*mzfflcx\,^z> 9 **3, yy-7/^4 14, 4 

[0 0 3 9] W&tfrlS^X. WStbfct*5 9, '«!7- 
3yhu-/Va^j/ h 7 0 0^i/^7 h 3 0 2£r 

Bfl<£, 3 0 oa*&#±**#*a s tt 

ao-c*»*»2 0 o^«»stLS. sifjesnfc*** so 



#asttfc**^^f±, #igt*«§4 0 3£iio-o£ 

8c«c8&4 0 1 KjR^fru Wt5. »(sft»2 0 0l:i«$ 
tlZo C<0i:# % «at«E»4 0 3©Jfc"t>|CK*tfe^T^ 

3*:a5*»^-7^f^tt^^*:o*tr#SI«K4 0 1 K 
SS0tti£*LSo C^Lt, TK^^^fi. *««B4 0 1 
WM«4 0 3 ^loTi^tTl^o fc*5. 
SKK4 0 3*^*3^T, #«cflE&4 0 1 
tK>^4 1 0 ^^Mt^tt, a«U-Cl>S?KSR^-7^^^s 
ffi«Lttl^J:5fci-S*:«>fc. iS?Jh#4 1 9*SKJt6*x 

[0 0 4 0] CtO<fc?lC\ *3R^7^**SfcjSSB4 0 

2 0 o-ettfflstt5*»»ii^c-c*>ort. J8mm?& 
2 0 oi^tt*&*ixS7kiR^f^^a^ , tosicad s *< 

M$HKb2 0 0©tB*«Et)±^6o 
[0041] *fc. Wii2oortxu mt#*lz 

lly^rA 10 0 77- K^WjS&i"6**^x 

vx£ttf&mmm^zzhxmwmm2 o o^^tt 

[0 0 4 2] fci:J:3, *#^f^S:«aiU"Cl&-<k** 
fc^ttt)> Wtl2oo^ii^^t, *y— Kfll^ 
&ry — K«l^fi^««^*i*aittHiUT< 

^fd^. «f9K%tt4 0 3^e>»ttUfc#ffl«»4 0 5 

h/^4 1 2^riS:(t. /<!7 — 3^ h 
^^h 7 0 0l:J:oT, roW5'h^/4 12S: 

— »*SW3U-C^5a '>tyh^4 12^|<:i: 

ix. ^O^cJt. SSJEtKSR^^^^ 3 0 0^fc<0#B» 

i:^-e#5o h^^/u^4 1 2«:M<l«nnRI«l. 

[0043] ftio s ^^m^i2 0 (XDmrnwifctpizis-r 

5/ h/</^4 1 2SrHJtfct UTt. M1I2 0 0W 
ttl*«Ett-*T* s 5 7c T\ * # ft«BE«T ^ tt 4 ^> 
->iry h^/^4 1 2 6O^^0#r^<!r utll, l# 
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^T/^fi^lX. 5 0 0msec8S«5S 

[0 0 4 4] h/</^4 1 2a>S>SNffl3*Lfc7lc3R 

#*fi. SMUSUM 0 SSriloT, 7K9R*3R»4 2 4fC 
***R«4 2 4fcfi* *y-K^-7^fX 

5 0 5^Iot, F*7#xi>&1fe£tiX\t^Z>o 
tK^*3R«4 2 4t?li. ^ixfettl&*tufc*»#^4:* 

/K/4 1 2^6flNfflSttfc7K*^S:#«LTt^ 0 * 10 

5* y- S ?> CS^S *i-5„ tit, 

[0 0 4 5] 3fc*5 H *^4 10lt /^-^yhP- 
/U-x^S/ h 7 0 OiaoT, *^WB* s W»*tt-C*3 

9> 2 o o<D&4ii,Tcmt><Dm&m\zfc.cx, 

[0 0 4 6] £fc. BEEtK*^^^^ 3 0 0<DtbPi£ 
#^f*. lft«JEffl<0«lE/^U^4 1 8 2#C«J£fla<Z> 
WE'</1'74 2 2 0D2oaS^</^^^:ft^^TV^6o 
wtl/fe^WE^^/^fi, SJEzMStTy**^ 3 0 0 P^^O 
aSJE^Tk*^^*. 2&|*r*J=ELT^So BP*>. 
WKf*. l&«JEfla<Z)«£E^/^4 1 8JC«toT, *5J: 
j e20-35MPa^f ) joJ: j eO. 8-lMPa[Cffi 
U St>^2ft«ffiffi^«JE^/U7 f 4 2 2l:«tot, *3 
ct-^rO. 8-lMPa^^)^j:tO. 2 — 0. 3MPa 

[0 0 4 7] fc*5. 1 *»JEffl^«ffi^</^4 18Hi 
oX, ^*i^H > J: j e2 0-3 5MP a^f,^ 
Jz^rO. 8-lMPaCME$ti6 0 iSJETjc^^f^^y 
^ 30 0*^o*3R»ffifi. »SKrf£5fc>&fcE*. SS 

«JEfflO«E^/U^4 1 8 ^ 2 2fe«JEfflO«JE^/^y4 
2 2&OBBI::. iJ»§4 2 0$:EtLt, ^ffi^cOTK 

S&35SIS&4 2 Ofcti:. S^LTV^^ MIi2 0 

tf*<oiR.m*s c<75«ix»as4 2 osriiia-rs^tjcj: 

or, !3U33fc:£*iMttH*&9* Mtfl-«ft2 o 0 

*«^i* s, c#«, ^ot, Mt»2oortm 

[0 0 4 8] *fc, M«!!Lfc«J:5^ 2 o o rt 

<D*y — KffiTCJi. ^ (2) IC^oTtK (HzO) so 
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fcizxoxmmztitzftmtteZo *mmwxn* mm 

§fc&§4 0 3<&»*K*«#Ji»4 0 6 &R**s 7k**-7 
Sr<fc0»«SftLfc:R1£i UTtK^^4 1 0fcS&£J:5fc:L 

[0 0 4 9] — «ffi^<^4 18^4 2 2 
6ftif«)|l«a«fl£Cfc»*fctt:, «»«ft2 0 0l:«ft 

-5c ^:^g§4 0 l{^*5ttS«JE^/^ 

4 i 8^)tf t-MLty y-7«4 o 7^ yy- 

77^/1^/4 1 4*R»t-5i:*t-. ^j£^/K7*4 2 2 <7)*£ 

a^ttLfcy y-^^s§4 o 9tn. yy-7/^4 

JE^</U>^4 2 2t^-5*S£«£K4 0 1 ^cD7K^^/^^EE 
4^^^-C. £fc, «E/<;^4 2 2^?)Mtt»2 0 

0JCM-6*«tj«»4 0 1 *<o*m#x<om*}&ffifei&&> 
±iw±*5o^#^^«. y y— 7/</^4 i 6*siMif> 

[0 0 5 0] i^JE7K^7y^^^i7 3 0 0{^7jc^7y^^r^ 

«^-h4 2 8tc, *m#*mm'<j7 f> (b*hw) 

^-5jfi5SS-^-^T/^</^^3 0 8«r^«n?|»<. ^ 
5^tT\ 7k*^W*&^M^o«^$tt^SEE07k 
fjt#;*f:J\ W^?ffi5g4 1 3^^UT^/E7K^7y^^>-^ 
3 0 0{c3EJ«Stt-5o ft*3, i^m7K^7yx^>>7 3 0 0 
(Dm^{-*iiSJh# 3 0 6 *S»lt fe JXT*3 19 . ^f^3^±fiB# 

[0 0 5 1] H2fi|giO*8<sffl;?6'>^7 t ^S:«ttU^: 

^MlM^rAioOfl 0 2lc^-TJ:5^ 
1 Q&mzt>1tiXMEA£tiX\t*Z>o 
0d7Pyh^l0a twtt. LT, «R<Sf«?6 2 0 0 

1J-5 0 4te¥&mW£tl, McTffilOb^fi. 7X^7^^ 
IB4 0 1, 4 0 3^^4 10/^^1^ y 
rSPlOctCtt. i^JE7K^7^^^>i7 3 0 0^>7K^7^^ 

[ 0 0 5 2 ] B 1 C^LfciPftS.v'^fA^i, 
>> hfflSl 0 a JCte, '»41i2 0 O^ctoT^^^ttfc 

0 0^, lEib^e— ^ 8 0 0<D^±Ltc h7^^S:»tt^e 
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t6¥t8 10^ mW)*-? 8 0 O&tfi&ZltZtzfr 

*\ 2 0 0*»at-5fcfeoy-fy7^x^ 8 

4 0ttiWE1t£*L. *T«I51 0 bKfi. 0 
0Sr?&Si-5fc«)^"9-^7^^ 8 5 0&<^g2©£ 

[0053] b. mnmM2oo\z.&ft%*mmtvft 
fe-tiftMH-e*>-5o (S8li2oom $Hr/u«:aJi 

iKJft£*L-Ct>*o ^^yn-X2 20lt 3E#*3fi£ 

fej:t;iiM«ts«»iaoT***^±iS2 2 

2 ^MSU2 2 4 irl^ZoOSPW^SotV^o * 
^7^2 10(t -7«»h 2 3 0|IJ:oTljJiW2 2 4 

9 2 1 0*rtSa$l^lRjtftL^*ASl5 2 2 4GD&8Pgflfi. ± 
ga2 2 2{:J:otSCf)ixt^5 0 ±^SP2 2 2£iR 
*WB2 2 4 fctf>B(U±, s/ h 2 3 4 |-J;o-C^U£t£ 

[0 0 5 4] Iig52 2 2^iillll Iffi2 

4 0^9f*#f>*bTl^£ o SK2 4 0I1 ^m?fe2 

iti^o «r»«?&2 o o^rtas«as^B8*> 

2 OO^iMl^Ibtl^O 
«**A*-TSfc*^ MM4«ft2 o Oco^-astc^UT 
ig»ff^-^£±S^-r5o Ifi2 4 0(t A7-nyha- 
h7 0 0^ffiiH*iXT*3!9. S®2 4 OfrXJl 

1S2 4 0 WU/^-^y h n— /Ujx- h 70 0C 

O^^v't^ h^/^2 0 2^>ty h-*/U^2 0 4H 

[0 0 5 5] £fc. iM2 2 2l:tt, TKtftlfcflMr^lJ- 
2 4 2dSKW-fe*L-Cl^ 0 7K*«S^>"^2 4 2f3\ * 
^-^21 O^gB^frfcX* y*$r— * 2 2 0f*W£ 
»^*3ft-5**»ffS:ttffii-5, ^ 2 4 2 

dSffl*i-6»ffl«#tt. IS2 4 0^LT/N°!7-^y 

hP-/^y h7 0 0l:g^f)il5o W112 0 0 
\Z.&^X^m(Dm>m&±t. -hlSX^ >^^-^2 2 0 

^2 4 2iaot^^t5^ tfrX~ZZ> 0 ±|E 
Lfc«t 5f-±*«2 2 2C0rt«!»-*iS*E2 4 Oi&SffiKS 
ttT43 9, ±JMB2 2 2fl. Sffi 2 4 0 SrBi U f+*t 5 ^ 
fcfc«#ttfci&tt*#L-C^-5. »fi1r vtJ- 2 4 2 

5 0 *»fi. Sftfe^ftfr^l-Jt^-ce^ 
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/c#>. *2 2 0rt^»tttHL^7k*fi. * 

£5 Q Lfc/^oT. ^^7^^2 2 0<Z)1MM 
■T6±*«2 2 2(D^hm^mm&^^2 4 2*Ktt 

[0 0 5 6] _t^gfl2 2 2 jgil£§ 2 5 0 

^Lt^6o S«»2 5 0fi. 

10 04(5. MilZ7jk]^tzf$&mi&iyxTJ*i o o<nffimz 

iS^xm^nM2 0 OOiSMS^tt, 5gilS§2 5 0 
fc N M1I2 0 0 £^T^ y-^5 0 2 £<7) 

n^xaK2 5 ownrt btix^zm+zmfr-rmwm 

XhZa iSiiSS2 5 0fi, ±«»2 2 2dS^r-rs±IB£i . 
[0 0 5 7] xr^!i-t2 5 0ll 'SStifrfcMW << 

/i"?&m%-, z<D?j/i'#&mT&£"&z>zh\cj:oXs 
5 0 xr^y-t2 5oiifi s isc^n^c, 

^/cSftCdsSKAi-S^^-f 1?*-r K5 0 2 b 
Z.<D?*T<< K5 0 2 bl;i«ALfcffl*!&s±«B 

<< K5 0 2 a k«r«^LTl^6. 3gil5§2 5 0 11, * y- 
>1M K5 0 2 a iw^^T. ^-T $ !)—T2 5 0rt£ig 

[0 0 5 8] mittf* t 2 0 0 (-#t^5 

3^l/ixf5 0 4S:iltSriT-ti:5» 
30 3\t)\Z3:<>Xft&frt>%LQjL$.tl, xT^!l-t2 5 0 

**m«L 2 0 0 iCaKj&tfb-S. tfc^ot, =«yynyt5" 

o 4 J: 9 t>±«B«nrK«t?>ttfc*r^ y-t25oo^ 
y — k 5 o 2 a rt-en ^ai^ifc^TJErtaMi;^ 

ftii^otl^c ^y-yt^K5 0 2 alC*3ft5* 

ffiogSti. ay^uyfS 0 4l£23tt5iEl&;ft£. ^ 

y — -^5 o 2*si»^.s7>f /u^srffiscdSjiia-rsiR 

[0 0 5 9] y^^r-^2 2 OS:»fiKi-5±*95 2 
40 2 2 t!RjttSR2 2 4(OPfl<^SEj|*Sl52 2 6 (0 4 #JB) 

fi. K^bTtJ: 3C»ftim2 3 2i3j:^^^ry h 
2 3 4CJ;oT, ?B*S^-Ci/>5o L^L**«6s ±15 

<D£?lZj£jj(Dm^ V — K5 0 2 a t X ^ y ^ 

>Jr— *2 2 0p^^^rigil^^:6^. ^^^^22 
Ort*^^ U — >"lNr K5 0 2 a«IJCK5l*dS«< 0 r 

^tl^JloT. ii^glS2 2 2 £lK**i95 2 2 4 CO (HI <Ot£mM 
2 2 6 X 9UM:<D&i5.&X*v#f'—X 2 2 0 rt^ffiA 
Ls vfr— * 2 2 oftfrb? y — V*-f K5 0 2 
a^ljt-, X^7^^2 2 0^W«|$tl5 o 

so @4m »iRffl2 2 6^e>3S«^«eA"t-5«^ feJ: 
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R]-e^U/c 0 y^^r— * 2 2 Qfafrh? y — >1M 
K5 0 2 afc»§|£;h,fc*toi H Wf)H^^^T 

[0 0 6 0] ^±OJ: 5 iw«^^tbfc^^J^^m 

— ^-5 0 2<D? V—ls-t^ K5 0 2 a KRSI SftSfc 

fe. y?tr— * 2 2 ort-e**»ftds±#bi-^5 10 

0 l&< fcfe^tbf^*. igil&S 2 5 0 SrKtt* 

*ffl<:^t)4K *2 2 0 p^co 

^»d*6IWfc:^-e*>SffiK* 

[0 0 6 1] £fc. igilSS 2 5 0 ±* ICl^jg Lfc#£ 
2 2 0rt{c»^ttlLX±*^*^o^7K3ISr^*>^.<* 

y>7^— * 2 2 0Ki3tt6iii§S&2 5 0 t 
[0 0 6 2] iiilSS2 5 0 ^U7^ y 

^2 2 oftfahf&mm\>^tti£ti>z>ma^ gtm 

Lfc<t5t-, ±aS!5 2 2 2 tlR#Affl2 2 4 i: ^Sitt«fB<t 
Vfflt&<nm%L&*# 5/^^-^ 2 2 Orti^SSA-T^o r 
CT\ ±^g|5 2 2 2 £UX^Si$2 2 4 £ #Sigei-<5gM4 
tt> ®iIS§2 5 0 <t±^a$2 2 2 <D8MJBfB J; 9 tT* 
WiHi-So t^ot, HS2 2 2 £lMft3S2 2 4 40 
^SM^^^ALt, iS51K2 5 0 k±m& 
2 2 2 t^jRffl^e>#HiS^ei:v^ y**— x 
2 2 OftcD^fr^Htw^oT. ^^7^^X220 

[0 0 6 3] ft*>\ gHBLfciSfc:. *2 
icJS*$ixT. BMb^^— «i: 0 0 (D 
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-C(6<ft5 a L^ot, *iiK2 5 0£iS:tt£w £ l£ 
[00 6 4] £fc. X^^^^2 2 0^CM^T, 

^«^*ffitcj: t), igiiK2 5 otrio-ca^a-ras 

k ft 5 15 if**«>ji*tdS fco £ # fcfi, * * 
5ft»#l-te. tK*SS^^2 4 2i:«totrti^ 
[0 0 6 5] C. 9?^#l : ft*5. ^^PJfi±fa^Hffi 

«^iaifi*i8«!:i»p>tt5t>o-ettft<. ^sgsrifciK, 

[0 0 6 6] CI. : JzEHUfifll-ef*. ^7 ^ 

y — ?-5 0 2<D;7 y— VIM K5 0 2 a^^ y$>r — 

*2 2oftka, mz.m&&2 5o\z£^xmm£tiit 

«8tt^, £|R2 5 0l:HRI»trBlt, MMttffi 

[0 0 6 7] C2. 2 : ±|5HlfiWett. * * y 

2>r—*2 2 0ft<D&fflL^ <£>£^OS£Af4s ±^22 
2 i:iRjtt«P2 2 4 ^oSEttSP^effft^tLSr Lfc 
7 ^ y ^ 2 2 0 ftCSaSriAt 5 fcfeOft 

7L^x^>y^^-X2 2 0tcR»t5C t «h 
:^l:{>, _b!B^B?L^, *ilS&2 5 0 ^±^g|S2 2 

[0 0 6 8] C 3. mj&ffl3 : ^fc, ^H*^^^^ 
IC^o^T, ^ ^ y ^ 2 2 0 rtCS^ttl Lfc*S* 

oir^ y — 7-5 0 2^^ y-^f-^r k 

5 0 2 a»«MI^ ^^^^ 2 2 0rti 

ft?)7kfSt^ rt a $ ti x h X$£<n ft ^ ^ <^ ti 

*2 2 0rttC*^fflUfe7K**SNffi^5fc«)<OigiiK2 

50a *mz-z>mmt it©ws«^^rAoM 

tr«btR«Ht*5. ttiiK2 50 a(l K>fb7yx# 
^«EK5 0 1 ^T'fcot, ? y-t5 0 2 ^ 
^^+5 0 4 tSrSMKi-SScISi:. 
2 2 0rt^^igil^^r5ScS§T-fe5o *fk^^tt»«EB 
5 0 1 Hfct>X, ^y/i/^f 5 0 4J:niSllt 
^>^U^i?-5 0 4%mm-fZ>^k\z£oX, 

r-*2 2 o^\z\t-<xEE^m^mk^^ 0 

oT, 5SS5&2 5 0 a SrtStt^S^^t>. 5«ilK2 5 0 
SrK»tfc±Ejllfi«i:RlttHc«flE3fts«tu5, i"ft^>^, 
m&&2 2.6^UWH^^S/^v--^2 2 0P^] 
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.;ft,fc*Lfc**liiS»K2 5 0 a LTtfctti *imt #5 

[0 0 6 9] fc^tsi, ^Jtsfmja^^^iw^^T. * 

<0ftl>fc<7>£. yttr— X 2 2 Op^^^rigai^^^ 

Mfrtti Lfc**S:ttUJt5fcftoaiiB 2 5 0 b Zffix. 

Ht?*>5 0 iSilS§2 5 0 bfi, *#WMM8 5 0 1 10 

©-^t'fcoT, =i y ^ 1/ y f 5 0 4 i: ilD^^ ^. - ^ 
5 06 irfc«J*-t"6iHS»fc, X*5/*<5r-*2 2 0rt£ 
S:*aS*5«»-e*>So BMk^^tt»«ESS5 0 1 fC:fc 
3^Vyf5 0 4 fcTSMtt* a^Uy 
If- 5 0 4*mm-tZ>^ tl^XoX. **y?fr-*22 

K2 5 0 bSrK*t*4fr&^fi. 5S51K 2 5 0 SrKJt./t± 

2 5 0 b^U^^y^-X2 2 0 rtfc£^U«A 
-fZ>h&\^ yttr-^2 2 Ortt^SttttlLfcTk^ 20 
f4«Bt»2 2 6Sr*U-C*ffl«r«i:*5 (0 7*<o£;R] 

[0 0 7 0] £fc s D8ii N ^^y^^-X2 2 0^l: 

»^ffiufe*5S*sNffl-rsfc*o5ifflK2 5 0 c*«;t 
mxh% 0 jgiisg 2 5 0 c #y- 

K5 0 3 ^x^s/^^-^2 2 0rt££S£iI£i*r5SfcS§ 
^ y / 1/ « 7 f 5 0 4 W IT Mil 

2 0 0l:«B6t5lilci:9, «»«»2 0 0*>e>t*tti 
^^6^7 y- Kah^^f X36saa-*"5* y- K*"7#;*# 30 
ttiScSS 5 0 3I1 tr—X 2 2 0 ftillJfc^-CffiA 

a*B^*WlBfc*5. Lfc^o-C, IIK2 5 0 cWt 

»ilS§2 5 0 c HU^^y^^ 2 2 Of*)}- 

Kbfc**tt«at»2 2 6*r^UX#ffl^riBfc*« (El 

[0 0 7 1] ±Md>W&mX*# y ? ?~ *2 2 0F*)£ig 

^y^^2 2 0 (Ittft^M^-^) CDP^aScO 40 

[0 0 7 2] C4. K^fl 4 : ±Ejat«<0«»*»5/ 

^fAioom Wi*2ooci^r5ii|sf^ 

tLT, j€iE7K^^^^>^ 3 0 0lc»lUfc7K^^/x 
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LT U£ 9 co^^Jh-T^ r k&X% 

[0 0 7 3] C5. : ±K*tt«-eWU 

i7>7-— ^ 2 2 Orttr. ^/^7 2 1 0*3j:t5^^^i7 2 

i o {z&m-rzwvg (#sk«e&4 o 1 &xxmmtfM4 

0 3izisrtz>mnm}&2 o o £ olsflmi&eHis) cd^£ 

f,Cttt5r^^LTt)gl\ Mt!62 0 0H«» 

[H l ] «Mi<0— JEM** l-C^*tffi»»t»^^ 
[0 2] (Rfittt^^f A 1 0 0 fc|«LfctS(D8(lr 
[H)3] «RS«»2 0 0O^HD^^«S6«j|l$bt 
[19 4] m&W&2 0 OCOiSf^teTCUX, IIK2 5 
[H5] M$Ht%2 0 0 £^T^ y-t5 0 2 ir^BOm 

i$ii^2 5 o*mftbtix^zm*&mt>'r®.wmxtb 

[06] 5SiI3§2 5 0 a 4r*;t5«««fc*fr-*-RWB 
[0 7] &m&2 5 0 bSr«*.SSe*««r**>i-RMH 
[0 8] igiI3§2 5 0 c*r«*5K*«**fc-*1MBH 

■WWIW] 

1 o ---^M 

1 0 a--^n^ h§J5 
1 0 b-flTFSfl 

i o c ••• y Tgtf 

1 0 0-j»3|Sf«?6v'^7 1 A 

2 0 0-Kft<ft 

202, 204, 302, 4 1 2 ••• i/*c y V 

2 1 0---^^ ^-7 

2 2 0- X* yttr—* 

2 2 2— ±itSB 

2 2 

2 2 6-SSftA 
2 3 0— h 
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